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The triacylglycerols of milk fat from ruminants are characterized by the presence of the short-chain fatty acids butyric acid and hexanoic acid, which are localized exclusively in the sn-3 position of the glycerol moiety (Pitas et al., 1967; Marai et al., 1969; Kuksis, 1972) . The biosynthesis of short-chain triacylglycerols by subcellular fractions from ruminant mammary gland has been investigated by Pynadeth & Kumar (1964) and by Askew et al. (1971) . These authors were unable to detect significant incorporation of butyryl-CoA into triacylglycerols by using exogenous glycerol 3-phosphate or diacylglycerol as the acyl acceptor. The major route of triacylglycerol biosynthesis in other animal tissues is by synthesis of phosphatidic acid from sn-glycerol 3-phosphate and fatty acyl-CoA. This is followed by dephosphorylation to 1,2-diacyl-sn-glycero1, which is further acylated in the sn-3 position (Kennedy, 1961) . If this pathway operates in ruminant mammary tissue, butyryl-CoA and hexanoyl-CoA should act as substrates for the diacylglycerol acyltransferase (EC 2.3.1.20), but not for the glycerol phosphate acyltransferase (EC 2.3.1.13, which would utilize only long-chain acyl-CoA esters. In the present study, the activity of these two enzymes in the microsomal fraction from lactating-cow mammary gland towards butyryl-CoA and palmitoyl-CoA was examined.
Microsomal fractions were prepared from cow mammary gland (3 days postpartum) by differential centrifugation, and were suspended in 0.25 M-sucrose, 100mmsodium phosphate buffer, pH7.0, 4 m -E D T A and 1 m-dithiothreitol. The microsomal fraction was incubated with radioactively labelled substrates (Tables 1 and 2 ) and the lipids were extracted by the method of Bligh & Dyer (1959) . Lipids were separated by t.1.c. on silica-gel H. Neutral lipids were separated in petroleum (b.p. 60-8O0C)/diethyl ether/ acetic acid (80:20: 1, by vol.) (two developments of 18cm) followed by di-isopropyl ether/acetic acid (96:4, v/v) (one development of 2cm). Polar lipids were separated in chloroform/methanol/acetic acid/water (1 70: 25 : 25 : 6, by vol.). The radioactivity in the total lipids and in the scrapings from the t.1.c. plates was determined by liquidscintillation counting.
There was only a negligible incorporation of [ 1 -14C]butyryl-CoA into phosphatidic acid by cow mammary microsomal fractions in the presence of ~n-[2-~H]gIycerol3-phosphate (Table 1 ). There was a slight incorporation of [2-3H]glycerol phosphate into BIOCHEMICAL SOCIETY TRANSACTIONS The activity of diacylglycerol acyltransferase towards [l-14C]butyryl-CoA was tested first by using exogenous dipalmitoylglycerol or dioleoylglycerol, which were the substrates used by Pynadeth & Kumar (1964) . N o incorporation of [l-14Clbutyryl-CoA into triacylglycerol was observed. However, incorporation of [l -14C]butyryl-CoA into triacylglycerol was successfully demonstrated when membrane-bound 1,2-dipalmitoyl-~n-[2-~H]glycerol (formed from membrane-bound [3H]phosphatidic acid by the microsomal Mgz+-dependent phosphatidate phosphohydrolase (EC 3.1.3.4) was used as substrate ( Table 2 ). The ratio of [l-14C]butyric acid to [2-3H]glycerol in triacylglycerol that contained short-chain fatty acids was 0.95, and the amount of [2-3H]glycerol incorporated equalled the decrease in the incorporation into dipalmitoylglycerol. This clearly established that the membrane-bound dipalmitoylglycerol was the butyryl acceptor. With [l-14C]palmitoyl-CoA and membrane-bound dipalmitoylglycerol, [ l-14C]palmitic acid was incorporated into triacylglycerol that contained long-chain fatty acids, and at a rate three times that of butyrate incorporation into triacylglycerol that contained short-chain fattyacids. The synthesis of triacylglycerols that contained short-chain fatty acids was also observed when [l-"V]butyryl-CoA was incubated in the presence of MgZf and microsomal fractions which contained membrane-bound [3H]phosphatidic acid. Thus, in this experiment, butyryl-CoA was present during the formation of [3H]dipalmitoylglycerol. Under these conditions the synthesis of triacylglycerol was three times greater than that obtained above using pre-formed membrane-bound diacylglycerol.
The high rate of incorporation of butyryl-CoA into the sn-3 position of triacylglycerol that contained short-chain fatty acids compared with its negligible rate of incorporation into phosphatidic acid, shows that triacylglycerols that contain short-chain fatty acids are synthesized by the microsomal fraction of cow mammary gland by the acylation of long-chain 1,2-diacyl-sn-glyceroIs with short-chain acyl-CoA esters. This biosynthetic route is consistent with the distribution of short-chain fatty acids in the triacylglycerols of ruminant milk.
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